These bounds are obtained with many assumptions imposed on the couplings. The trilinear gauge boson couplings can be measured directly with fewer assumptions by studying gauge boson pair production processes. Direct measurements of the couplings have been reported by the UA2 3], CDF 4, 6, 9] , D 5,7,8,10] Non-SM couplings give rise to a large increase in the cross section of gauge boson pair production processes at high energies. To avoid violation of unitarity, the anomalous couplings are modi ed by form factors with a scale (e.g. V The D detector and data collection system are described elsewhere 15]. Limits on the anomalous couplings are obtained by a maximum likelihood t to the transverse energy (E T ) spectrum of a nal state gauge boson or to the E T spectra of the decay leptons from the gauge boson pair. Since the predicted relative increase in the gauge boson pair production cross section with anomalous couplings is greater at higher gauge boson E T , ts to the E T spectra provide signi cantly tighter constraints on anomalous couplings than those from the measurement of the cross section alone. The individual analyses have been described in detail previously 10]. This paper reports only on the simultaneous t to the three data sets.
In this analysis, as in the previous reports, a binned maximum likelihood t is performed to the candidate events. The probability P i for observing N i events in a given bin of a kinematical variable is P i = e ?(b i +n i ) (b i +n i ) N i N i ! , where b i is the estimated background, n i (= L i ( ; )) is the expected signal, L is the integrated luminosity, is the detection e ciency, and i is the theoretical cross section which is a function of anomalous couplings, and . The joint probability P for all the kinematical bins that are tted is P = Q N bin i=1 P i . Since the variables b i ; L, and the normalization of the predicted theoretical cross section are estimated quantities with some uncertainty and do not depend on and , we assign Gaussian prior distributions and integrate over the possible ranges; For convenience, the log-likelihood, L = ? log P 0 , is used. When the simultaneous t is performed on the three data sets, correlations between b and n for di erent nal states are carefully taken into account. In Table I , the 95% C.L. limits on anomalous W W couplings from the W analysis are listed. The W candidate events are selected by requiring an isolated high E T electron or muon, large missing transverse energy ( / E T ) and an isolated high E T photon. The limits are obtained from a binned maximum likelihood t to the E T spectrum of the photons. In this process, only and couplings are involved.
In Table II , the 95% C.L. limits from the W W ! dilepton analysis are listed. The W W ! dilepton candidate events are selected by requiring two high E T leptons (ee, e , or ) and large / E T . The limits are obtained from a maximum likelihood t to the number of observed candidate events in two-dimensional E T bins of the decay leptons from the W boson pair.
In Table III individual processes are omitted in Fig. 1 .
In Table IV , the 95% C.L. limits from a simultaneous t to the three data sets are presented. The common uncertainties, those on the integrated luminosity (5:3%) and the theoretical cross section of the gauge boson pair production (7%), are factored out and included only once in the integration. Correlations in the uncertainties on the electron and muon selection e ciencies between the data sets of the 1992{1993 and 1993{1995 runs are properly taken into account for individual nal states. Correlations in the uncertainties on the electron and muon selection e ciencies between di erent nal states are ignored, since the uncertainties themselves are small and have practically no e ect on the limits. Correlations in the uncertainties on the background estimates between the data sets of the 1992{1993 and 1993{1995 runs are properly taken into account for individual nal states. The uncertainties on the background estimates between di erent nal states are assumed to be uncorrelated, since the dominant sources of uncertainties are di erent for the three nal states. Figure 2(a) shows the contour limits when the W W and W W Z couplings are assumed to be equal. Figure 2(b) shows the contour limits assuming HISZ relations. In Fig. 2(c) , the contour limits on anomalous W W Z couplings are shown assuming the SM W W couplings. The U(1) point ( Z = 0, Z = 0 and g Z 1 = 0) indicated in the gure, which implies that there is no coupling between the W boson and the Z boson, is excluded at the 99.99% C.L. In Fig. 2(d) , the contour limits on anomalous W W couplings are shown assuming the SM W W Z couplings. The solid circles correspond to 95% C.L. one-degree of freedom exclusion limits. The inner and outer curves are 95% C.L. two-degree of freedom exclusion contour 16] and the constraint from the unitarity condition with = 1:5 TeV, respectively.
In Table V , the 95% C.L. limits on the parameters from a simultaneous t to the three data sets are presented. Limits on g 
